Retinal ganglion cell response properties in the transcorneal electrically evoked response of the visual system.
To identify the retinal origin of a cortical evoked potential elicited by transcorneal electrical stimulation of the visual system (EER), the response properties of retinal ganglion cells (RGCs) of cats to transcorneal electrical stimuli were studied. The discharge latency of RGCs to transcorneal stimulation had two peaks with a high temporal resolution. The latency of early components of the EER is associated with the discharge latency of RGCs. Some RGCs showed prominent oscillatory discharges after transcorneal stimulation. Discharges of ON-bipolar cells responding to transcorneal stimulation were significantly inhibited by intravitreal injection of DL-2-amino-4-phosphonobutyrate (APB), which blocks the ON-pathway. These findings indicate that the EER has far-field potentials that might relate to oscillatory discharges of RGCs, and that ON bipolar cells and their related synaptic sites are involved in transcorneal electrical stimuli. The far-field potentials of the EER may have clinical applications, similar to those of somatosensoric evoked potentials and auditory brain stem potentials.